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6 weeks after exposure to radiation. However, a recent report by Griffin
and Teage (Gr88a) has shown that significant increases in structural and
numerical chromosome abnormalities can be induced in immature oocytes
by low-dose-rate gamma irradiation to total doses of 1, 2, or 3 Gy.

Data have been obtained by both cytological and breeding tests. Be-
cause the oocyte stage is exposed, the responses involve chromatid as well
as chromosome aberrations and include interchanges, fragments, and dele-
tions. Direct comparison with males is difficult because the stage at which
the oocyte rests during postnatal life, the dictyotene stage, has no exact
parallel in spermatogenesis.

Irradiated oocytes express cytogenetic damage in complex ways, and
chromosome fragments make up 30-50% of the total damage (Ca77).
Fragments would usually be lost in the next cell division, so that deletions or
deficiencies would occur in the zygotes formed from the resulting gametes.
Induction rates either for total cytogenetic damage or for rearrangements
alone are generally similar for cells of both sexes that are in comparable
stages. Response kinetics for single doses are nonlinear, with a strong
positive quadratic (dose-squared) term evident at doses above 200 rad. For
rearrangements, the rate below 200 rad for oocytes is 1 x 10~4 to 2 x
10~4/rad during the first week after exposure (Br79). The rate rises to
about 6 x 10~4/rad during the second and third weeks, a response pattern
comparable to that seen for specific locus mutations in oocytes.

Also comparable to the specific locus test data is the observation that a
significant dose-rate effect exists: reducing the dose rate from about 100 to
about 0.04 rad/minute reduces the effectiveness by a factor of 7-10 (Br77).
Evidence of repair capability is also seen in the results of split-dose studies
with short intervals of 90 minutes to 1 day.

Age is another factor for females. The spontaneous frequency and
induced rates of common chromosome aberrations are higher in female
mice of about 1 year of age or greater (Se85a).

Although several attempts have been made to detect aberrations in-
duced by neutron irradiation, no clear evidence has been obtained (Se74a).
Aberrations are certainly induced in oocytes by neutrons, however, because
there is clear evidence of an increase in the frequency of dominant lethal
mutations, which are attributable to complex cytogenetic damage.

Mammals Other Than Mice

At least eight mammalian species have been screened for the induction
of reciprocal translocations in spermatogonia by single doses of low-LET
radiation. At least six different inbred or F1 hybrid strains of mice have
been studied, along with three other small laboratory mammals (guinea
pigs, rabbits, and hamsters) and several primate species, including rhesus